Surgical management of chronic rhinosinusitis. Analytical review by Pchelenok, Ekaterina & Kosyakov, Sergey
Scripta Scientica Medica, 2018;50(1):9-14 
Medical University of Varna
9
REVIEWS
SURGICAL MANAGEMENT OF CHRONIC RHINOSINUSITIS. 
ANALYTICAL REVIEW
Sergey Kosyakov, Ekaterina Pchelenok
Department of ENT, National Medical Academy of Continuous Professional Education, 
Russian Federation
Address for correspondence:  
Sergey Kosyakov






Received: August 7, 2017
Accepted: March 23, 2018
ABSTRACT
The modern opinion of chronic rhinosinusitis (CRS) treatment is described in this article from the view-
point of evidential medicine. There is a review of researches concerning CRS medical therapy and evidence 
for surgery management is given. Functional endoscopic sinus surgery (FESS) is widely used today in CRS 
treatment but the more recent researches have shown that FESS does not ensure absolute recovery. A com-
prehensive treatment paradigm should entail medical therapy to control inflammation and infection and 
targeted surgery when indicated in medically recalcitrant cases. Surgery does not represent a cure to CRS 
but rather a key intervention in the overall management paradigm of CRS. Scr Sci Med. 2018;50(1):9-14
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Over the past few decades, surgery for chronic 
rhinosinusitis (CRS) has undergone progressive 
changes with the introduction of new technologies. 
In Russia we started to use the functional endoscopic 
sinus surgery (FESS) 25 years ago and we were very 
optimistic when looking to the future. However, now 
is the time to revise what we are doing as many surgical 
techniques are still debatable. Surgical indications 
for CRS rely on accurate diagnosis and first and 
foremost thorough attempts at medical management. 
It is very important to find the correlation between 
patients’ complaints (subjective signs) and objective 
signs (mucosal inflammation, blockage of the 
natural ostium, state of the ostiomeatal complex and 
obtaining of bacterial culture for proper antibiotic 
prescription). The most common indications 
for FESS regarding CRS are as follows: chronic 
sinusitis refractory to medical treatment, recurrent 
sinusitis, nasal polyposis, antrochoanal polyps, sinus 
mucoceles, foreign body removal. 
Computed tomography (CT) is considered the 
golden standard in diagnosis of CRS and its timing 
is of vital importance (during the period of exacer-
bation or in remission). However, the specificity of 
CT is very low - about 2% (1). This is why we con-
sider it only as a surgical road map for the identifi-
cation of the anatomical structures, which can play a 
role in the pathogenesis of chronic sinusitis. The sta-
tus of mucosa is sometimes very difficult to estimate 
by СT.
The decision to operate on the patient must be 
taken only when all medical therapies have failed, or 
there are serious preclusions of the medical manage-
ment (serious deviation of the nasal septum with re-
duction of air flow, threat of complications, and se-
rious nasal obstruction with polyps). In some cas-
es medical treatment may not be needed e.g. when 
there is a foreign body in the maxillary sinus with 
micetoma. 
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the remodeling process through anti-inflammatory 
actions. Thus surgery serves as an adjunct to maxi-
mum medical therapy, a concept that now includes 
the use of topical medical therapies (14).
The concept of FESS is predicated by the prin-
ciple of reversible mucosal disease and the principle 
of maintaining patency of the ciliated respiratory ep-
ithelium flow pathways that constitute the optimal 
physiological condition of healthy sinuses. FESS con-
tributes to the belief that the majority of pathologi-
cally remodeled mucosa is reversible to a more phys-
iologic status. In fact this is contrary to the surgi-
cal results. The limited available histological studies 
suggest that despite clinical improvement, electron-
ic microscopy continues to demonstrate irreversible 
mucosal changes after surgery. This is why maximal 
extensive surgical techniques are advocated for pa-
tients with severe diseases or dysfunctional sinus. 
A dysfunctional sinus is defined as one that has ap-
parently lost its mucociliary function despite maxi-
mum medical treatment and surgery achieving ad-
equate sinus ventilation. FESS involves the enlarge-
ment of ostia and the removal of polypoid disease, 
bony partitions and osteitic bone. Other surgical ma-
neuvers include management of the middle and in-
ferior turbinates or septum. Surgery does not repre-
sent a cure to CRS. The goals of surgery in CRS are 
merely to establish ventilation and facilitate drain-
age from the paranasal sinuses and to optimize the 
topical delivery of medications directly to the sino-
nasal mucosa. It is a generally supported concept 
that FESS improves symptoms and the quality of life 
in adult patients with CRS. A prospective study by 
Metson, Glicklicich (108 patients undergoing FESS) 
found significant improvement in symptoms and re-
duction in medication usage in 82% of the patients 1 
year postoperatively (15). Some studies have shown 
consistent improvement, even as long as 10 years af-
ter surgery. There are however no direct comparative 
studies between minimally invasive techniques and 
traditional FESS. It has been shown that FESS has 
decreased morbidity and improved the results over 
the Caldwell-Luc procedures. Although not directly 
compared, it would seem that most minimally inva-
sive and FESS outcome studies report similar overall 
results in short to mid-term follow-up.
A recent prospective, multi-institutional study 
compared medical versus surgical therapy for CRS. 
For the evidence-based medical treatment we 
can use:  nasal saline irrigations, short courses of sys-
temic antibiotics and topical treatments in cases of 
acute bacterial complications (2-4). Long courses of 
low-dose macrolides can be used in some groups of 
patients (5-7). Topical corticosteroids are used be-
cause of their universal anti-inflammatory activity 
(1,8,9). The main problem with intranasal corticoste-
roids (INCS) administration, however, is the guar-
antee to enrich the sinus mucosa in an appropriate 
quantity. Also one of the FESS goals is to provide the 
patency of the sinus ostium but at the same time we 
need special INCS delivery devices for the sinuses.
When the patient meets the criteria for surgery, 
we can use several approaches FESS, minimally in-
vasive surgical therapy (MIST), maximal techniques, 
and Balloon sinus surgery. What may be of great con-
cern about the last technology is that the surgical in-
dications were not defined for it and there exist no 
validated symptom measurement tools yet (10). 
MIST was proposed in 1996 as the cure for 
pathologic disease with conservative approach. MIST 
is transition space surgery allowing reestablishment 
of ventilation and drainage through natural sinus os-
tia without touching the larger sinuses. The advan-
tages of this surgery are less mucosal stripping, less 
complications of bone exposure, minimal mucosal 
scarring, improved disease resolution, reduced time 
consumption and minimal postoperative care. This 
is not recommended for severe cases because it does 
not prevent the mucosal remodeling in CRS (11). 
Remodeling in the sinuses can lead to poten-
tial irreversible structural changes and thus poses a 
theoretical threat to the current management mod-
el of CRS. If we compare sinus disease with pneu-
monia and sinus with lungs, simple ventilation of the 
sinuses is thus unlikely to be an adequate treatment 
of CRS. In 1992, Kobayashi T and Baba S. showed 
the lack of antibiotic penetration within maxillary si-
nus of non-operated patients undergoing a course of 
nebulized antibiotics (12). FESS is better suited to al-
low access for topical preparations (13). Steroids have 
a theoretical potential to reverse remodeling through 
the ability to reverse pathologically remodeled air-
ways by decreasing collagen deposition in the sub-
epithelial basement membrane. However, there ex-
ists the possibility that steroids may delay or modify 
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A total of 108 patients were prospectively enrolled 
into a nonrandomized, multi-institutional cohort. 
Patients elected continuous medical management 
or FESS and were followed to a primary end point 
of 6 months. Surgical patients reported significant-
ly greater improvement than medically managed pa-
tients, based on validated quality of life question-
naires. Furthermore, surgical patients reported re-
duced usage of oral antibiotics and steroids and few-
er missed days of work following FESS. But we can 
look at the results of such studies from a different an-
gle. The decision to undergo the intervention is very 
difficult for the patient, particularly for men. No-
tably in rural areas, out of the big cities the patient 
has to make a decision in more advanced cases due 
to fewer alternative choices or they would present to 
the doctor in an emergency situation (e.g. complica-
tions). In most cases a patient’s decision is based on 
one hand on the lack of satisfaction from the medical 
treatment, and on the other hand on the motivation 
of the practicing surgeon. Of course when patients 
overcomes the stress of the waiting period and finally 
arrive at the actual day of surgery they may feel very 
euphoric. This feeling is so strong, that many patients 
(men) reported that their sexual activity rises at that 
time (16). 
A retrospective review of a cohort of prospec-
tively enrolled patients with CRS who have under-
gone endoscopic sinus surgery, demonstrated mean 
response scores regarding sexual activity in the pre-
operative and postoperative period, which were sig-
nificantly different (14). The patients are happy that 
they are alive and hope they would feel an improve-
ment. Their nasal pack is removed (in fact the most 
boring of the patients experiences) and they are un-
der thorough postoperative care (about one and a 
half months). Twice a day they go through suction 
and nasal irrigation while in hospital (usually per-
formed by an attractive lady doctor) and they feel 
very happy. After the discharge from the hospital 
they continue to irrigate their nose, use topical med-
icines and, sadly, remember the bill from the doctor. 
They are afraid to admit to themselves that the situa-
tion is far from ideal. Therefore, this becomes an im-
portant factor. It is to be established how many of the 
patients are men and how long they feel an improve-
ment after the surgery. The different standpoint can 
be demonstrated by the study of quality of life out-
comes after functional endoscopic sinus surgery (17). 
The authors aim to demonstrate the evidence sup-
porting the efficacy of FESS to improvement of long-
term quality of life outcomes in patients with CRS. It 
must be noted however that several factors have been 
shown to deteriorate results, for example ASA triad 
disease sufferers, female gender, non-Caucasian eth-
nicity. Patients of male gender have been shown to 
have a slightly higher baseline quality of life (QoL) 
than the average CRS patient. 
Another prospective study directly evaluated 
the effect of FESS on antibiotic utilization. A total 
of 503 patients were followed for an average of 17.2 
months. These patients reported 57.2% reduction in 
the length of time of antibiotics administration fol-
lowing FESS (remember the placebo effect which can 
exceed 40%) (2,16,18,19).
However not all published evidence advocates 
the usefulness of FESS for CRS. A recent Cochrane 
review concluded that FESS as currently practiced is 
a safe surgical procedure. The limited evidence avail-
able suggests that FESS does not confer addition-
al benefit to the medical treatment and is not supe-
rior to medical treatment in patients with CRS in a 
long follow-up. This included three randomized con-
trolled trials. The first compared endoscopic antros-
tomy to more traditional inferior meatal antrostomy 
(an important consideration for Russia due to tradi-
tion and long history of inferior antrostomy). Anoth-
er study showed a relapse rate of 2.4% in the FESS 
and sinus irrigation group compared to 5.6% in the 
sinus irrigation only group. There is no consensus on 
the definition of maximum medical therapy (20).
To study the outcomes of FESS in CRS is a diffi-
cult task because of the lack of pre-set homogeneous 
clinical groups. CRS is a group of diseases with mul-
tifactorial pathogenesis. Another point of interest is 
the size of the surgical antrostomy initially centered 
on the uncertain role of nitric oxide within the sinus 
considering that normal concentrations of nitric ox-
ide affect ciliary function and provide antimicrobial 
properties.
It is possible to find many similarities be-
tween sinusitis and otitis media. There is a respira-
tory zone (nasal cavity with the osteomeatal complex 
and tympanic cavity) and a pulmonary zone (sinus-
es and mastoid). The gas exchange in the mastoid has 
12 
Scripta Scientica Medica, 2018;50(1):9-14
Medical University of Varna
Surgical Management оf Chronic Rhinosinusitis. Analytical Review
been studied thoroughly. If we extrapolate this data 
to sinuses, we can assume that the mechanism is the 
same, but with a difference in size and rigidity. There 
are few studies on this topic. One of them demon-
strates how changes occur in the additional ostium 
nitric oxide concentration. For therapeutic purposes, 
however, the larger antrostomy is better in terms of 
endoscopic control and medicine delivery.
Surgery can fail for many different reasons. 
Common causes of suboptimal results include recur-
rent inflammation and poliposis, adhesions or syn-
echiae formation, middle turbinate lateralization and 
stenosis of the surgically enlarged sinus ostia. Con-
trolling of these postoperative issues has been shown 
to lead to better long-term outcomes. The primary 
goals of early postoperative care are to reduce muco-
sal inflammation and infection, improve short-term 
patient symptoms, promote early return of ciliary 
function and prevent complications. Among com-
mon postoperative interventions there are nasal sa-
line irrigations, which aid debris removal, softening 
of crusting and improvement of mucociliary clear-
ance. Recently about 6 randomized studies have eval-
uated the impact of irrigations on clinical outcomes 
of FESS and experts agree that large-volume irri-
gations should be started 24 to 48 hours after FESS 
(21-26). The sinus cavity following FESS has a large 
amount of crusting, old blood and retained secre-
tions. This localized status provides the framework 
for scarring, ostial stenosis and middle turbinate lat-
eralization. Debridement of the postoperative sinus 
optimizes early mucosal healing by reducing the in-
flammation. Debridement includes endoscope usage 
with suction for soft debris. Most experts agree that 
optimal debridement must be done on the first week 
after FESS.
Topical nasal corticosteroids are an integral 
component of anti-inflammatory CRS medical ther-
apy. Application techniques include nasal sprays 
with approved topical steroids but nasal sprays tend 
to provide more nasal coverage. We need improved 
sinus penetration. We require new delivery systems. 
The 3 most recent level 1b trials for postoperative 
topical steroid sprays demonstrated a significant im-
provement following FESS. They also demonstrated 
the need to start topical nasal steroids between the 
first 2 and 6 weeks after surgery (27-29).
Patients undergoing FESS for medically recal-
citrant CRS have significant underlying mucosal in-
flammation and experts recommend the short course 
protocols using prednisolone 30 mg for 4 days, fol-
lowed by 20 mg for 4 days and completing the course 
with 10 mg for 4 days. The total duration is therefore 
12 days with a cumulative dose of 240 mg. A level 1b 
study (Wright and Agrawal) recommend periopera-
tive systemic steroids 30 mg 5 days before FESS and 
9 days after FESS (14 days, a cumulative dose of 420 
mg) (30,31).
A very promising method for direct delivery to 
the sinus in an appropriate dose is the drug-eluting 
middle meatal stents. The Propel implant (Intersect 
ENT, Palo Alto, CA, USA) is a dissolvable mometa-
sone furoate-eluting stent, which is placed into the 
dissected ethmoid cavity and expands to contact the 
mucosa. The drug-eluting stent is composed of poly-
lactide-co-glycolide. This polymer is a common bio-
medical substance which is used in many types of 
suture materials and as shown in prior animal stud-
ies, does not incite the inflammatory response (32). 
A total dose of 370 µg of mometasone fuorate (MF) 
is blended into the polymer structure of polylactide-
co-glycolide, which releases the MF by diffusion in 
a controlled fashion over approximately 30 days. To 
prevent confounding effects, patients are not permit-
ted to use either topical or systemic steroids for 30 
days following FESS (33).  
Two randomized trials (1b) evaluating the stent 
demonstrated a reduction in the need for postopera-
tive interventions, lysis of adhesions, courses of oral 
steroids, as well as reduction in polyp recurrence (16, 
32). The eluting stents may play an integral role in 
postoperative care following FESS. But the future 
studies need to evaluate the role of these devices in 
different groups of patients with CRS.
A comprehensive treatment paradigm should 
entail medical therapy to control inflammation 
and infection and targeted surgery when indicated 
in medically recalcitrant cases. Surgery does not 
represent a cure to CRS but rather a key intervention 
in the overall management paradigm of CRS.
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